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TONE ARM 
aurice , Plo tntl Ford iHim 
neut, ,Ohto, ssnorS-to The Astfic Coora 
tion, Conneut, hio 
APPHcOn une 26, 194, Séri N. 79,378 
5 Clims. (CI. 
Tbis Enventin relates fo oe ;arms ss ,em- 
Ployed in the poduetion of recorded :mUsiC 
or ther trnseptions vom eCords f tët 
form nd bas , do mor çrticulrly wïth 
provedmea for mouniag and for pz0vidig or 5 
the djustment ,of such rms. 
The prîneI object 0f the :presënt lvetibn 
ts fo prode nOvel me for moting 
rm :upon the meter bard or ther supp0t of 
recerd :player whlCh .es shll ssure efficient 
inslating and peïng of undesirble b- 
tions nd the preVetï0n of [heir transmission 
t the pickup hCd 0f such rm. 
A Surther 0b]ect o the invention is the pro- 
vision f n djuting device in  ton rm of 
the type cibe w¢h shall render djuble 
the pressure upon the Stylus fo confrm fo the 
operating pressure requireRts of the particu- 
lr -trausucer employed ïn the arm. 
Yet another object of the invention is the po- 20 
vison 0f uol nchoring mens fo render the 
tone -arm immoble when deslred. 
A further object -of the invention is the pro- 
vision of  sçop mechanism fo prevent the acci- 
dentel dropping of the toue arm upon the sur- 
fce of the motor board with sufficient force to 
dmge the stylus 0n the transducer ut. 
A second stop is also proded fo lift the 
trvel of the ,arm when itis being rIsed OEor the 
ppose of chnging or inspecting the stylus 30 
thereof, 
Sa mintabng a record player assembly 
pek operating efficiecy It is frequently neces- 
sy  inspect thë trnscribing stytus or to 
place if, This is fllitated, "according to thW35 
principles of the present invention, by Drvid- 
ing a pivoted mounti for the toue arm 
permits rlsing the stylus-bring end thereof 
into  vertical position in which position he 
stylus may more reflily be ïnspected nd/or re- 40 
move for replcement. Mens is also afford 
to iUre tht the tone rm will hot be eSily 
cused fo f o ifs normal hozontl position 
nd thus result in damage fo the stylus or 
ducer ut. 
Yet another object f the invention is the Dro- 
vision of an improved enerl tone rm con« 
stction fo render more expeditious the aSsem- 
bly of the arm. 
These nd other objects nd advntges of 
the .invention will become pparent upon 
sidertion of the -following detailed speCifiC 
tion and the ccompRnying drwing wherein 
there is disclosed a preferred embodiment-of 
the invention together with a disclove o odi- 

îieti cïtrns ,of s'v«l bi the more imp0rtant co- 
actln 'parts ff the inention. 
In %he drwn,: 
ué  fs  sïdWelevRtion oï  pickup rm 
bsttd .i cordRnce wlth the principles 
of the present invention, with cztin of the 
prt broken wy fo clrify e iustrtion; 
.r . .s :a DIRn vieW of the under side of the 
Rrm o Fire 1; 
.igre 3 .ls a fragmeltary view of he rearward 
rtion of the am of re 1 showing certain 
of the prts in a raised position; 
Figure 4 1s a plan ew of the under çxde of thc 
a of the ,invention nd is taken along the line 
!V of re 1; 
re 5 ls "a fraentary view of the adjust- 
i mechansm of the ssembly 0f re 2; 
Figure  is a sectioal ew taken t the ver- 
ticat enterline f the rear suppo and iS ori- 
ented by the 1.ine VI of re 2 
Figures 7 and 8 aire two m0dificati-ons of the 
réwr support assembly of re 6; and 
igure 9 is an eRlarged view, partly in sec- 
tion Uf the anchorage means for the front end 
of the arm o m 1. 
Refér:rng ow o the drawing more in detail, 
refêrence nume:rl  indicates the base or mo- 
tor boar whie supp-or'ts the nozmally asso- 
ciRtefl motor nd tUrntable not shown and the 
tne Rrm   of a record-playing assembly aH 
cordlng tu usual practicWIn the art. The tone 
am I l is illustrated as beig a ë-cast metal 
memb although any stable material, as 
molded plastic r rêsin or example, ght be 
fSê an  ,dign mght be altered to a con- 
siderable etent without departing rom the 
spirit of the invention. 
The Mnclpal etures of the invention reside 
in the reRr ÇD- assembly 2, the spring 
justing device @ and the ont anchorage means 
 each o Whlch will loEer"be describëd in dets2l. 
e forward ed portion 2 of arm   bouses 
the ez0-electric -ansducer unit 3 which re- 
eëives the recor eging stylus I in clamped 
relatio with chuck fS. Electrical contact s 
esblish Wïth the as3ociated amplifie through 
wir  which are held within the body Of arm 
  by being placed between .twb pins   and there 
seeared by the resilient Weùge  $. 
The rëar ,support aembly 2 affords support 
to the rear end of e a  whfle yet per- 
mitting lited universal movement of said arm. 
Motion in a direetion çarallel to the surface of 
the asclad reeord dise .is pmitteU about the 
aS of the SuDpo 2@ Whïle motion n an arcu- 
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are manner at right angles to the plane of said 
parallel motion is permitted about the horizontal 
axis established by the two pivot pins 21. Thus 
it will be understood that the needle 14 and the 
forward end of arm I-I' may more inwardly upon 
the surface of the record disk and may also be 
raised upwardly from the surface of the record ai 
the ill of the operator. This latter upward mo- 
tion is limited by the eventual meeting of sur- 
faces 22 and 22' as shown in Figure 3. A raised 
boss 23 is provided on the inner surface of the 
rear wall of arm II fo bear against surface 23' 
of spring hook 24 and thns fo prevent the for- 
ward end of arm II from accidentally dropplng 
upon the surface of the motor board. 
The pivotal action of rear support assembly 
20 and it vibration dampening components are 
best illustrated in Figure 6 and two preferred 
modifications are shown in Figures 7 and 8. The 
main support tube 25 is held securely fo the 
motor board 19 and journals for free rotation 
within itself, pivot tube 28. Tube 28 is restrained 
from axial movement by the fiared lower portion 
26' and variously by the upper shoulder 27 as 
seen in Figures 7 and 8 or by the washer shown 
at 28 in Figure 6. 
A rubber vibration insulator 2 is supported 
about the upper portion of pivot tube 28 by 
washer 28 and is held in place by a mating washer 
28' as seen in Figure 6. The extreme upper end 
of tube 28 may be peened outwardly fo secure 
washer 28'. A spring hook plate 24 is partially 
embedded in insulator 29 and bas attached ai 
forward and downwardly extending end the pivot 
pin spring 39. Spring 39 is formed in U-shape 
having its open arms extending rearwardly of the 
tone arm assembly to bear the pivot pins 2!, one 
on each of ifs respective two arms. The rear- 
wardly and upwardly extending end of spring 
hook plate 24 is adapted fo secure one end of 
the tension spring 3 I. The assembly of pivot tube, 
vibration insulator and washers as described thns 
far in this paragraph lends itself admirably fo 
applications where if is desirable to assemble 
various components in a production line. The 
completed assembly, as illustrated in Figure 6, 
possesses one critical characteristic in that 
may be rendered s]ightly defective in operation 
by the application of excessive restrictive forces 
applied between washer 28 and washer 28' ai the 
time of assembly. Also, since rubber vibration 
sulator 29 is held in compression, the resultant 
vibration period thereof wfil be understood fo 
be dependent, hot so much upon the physical 
character of the rubber itself as upon the degree 
of compressive force exerted upon if by washers 
28 and 
We bave provided two modified forms of rubber 
vibration dampeners which possess extremely de- 
sirable operational characteristics. These two 
forms are fllustrated in Figures 7 and 8, respec- 
tively, and attention is directed first to the former 
figure wherein the spring hook plate 24 is at- 
tached directly fo pivot tube 26 by swaging as is 
well understood. A rubber vibration pad 32 is 
interposed between suitable fiat surfaces of plate 
24 and pivot pin spring 39, as shown, and is se- 
cured fo both of the respective surfaces by vul- 
canized adhesion as is well known in the art. The 
various ancfllary components, as tube 26, plate 
24 and spring 38 are ruade fo serve their usual 
purposes as described above. 
The second modification, as fllustrated in Fig- 
ure 8, shows a vibration collar 33 interposed be- 
tween tube 26 and plate 24, completely encircling 

the former, partially embedding the latter, and 
securely attached fo suitable surfaces of both by 
vulcànized adhesion as set forth above. Spring 
hook plate 24 may now be rigidly secured to pivot 
5 pin spring 30 and parts 24, 28, 30 serve their 
usual purposes. Thus, in both embodiments of 
Figures 7 and 8, we accomplish the securing of 
the supporting elements 25 and 2G fo the pivot ele- 
ments 24 and 3 in a manner which places the 
10 interposed rubber insulator in a physical condi- 
tion of shear stress as preferred over the former]y 
described condition of compressive stress and in 
this manner we may provide atone arm having 
less undesfl'able vibrational characteristics. 
15 As a further aid in expediting the assembly of 
out tone arm we bave provided the opposite inner 
surfaces of the rearward portion of tone arm I I 
with tapering conductor grooves 35 fo permit easy 
insertion of pivot pins -I into their respective 
20 recesses 21". 
To permit accurate variation of the tone arm 
operating pressure we make this pressure in- 
versely dependent upon the lifting force exerted 
upon arm II by spring 31. The tension upon 
25 spring 31 may be varied by selectively position- 
ing spring tension plate 41 so that any one of 
its several notches 42 registers upon key 43 of 
key boss 4. As plate 41 may be installed in either 
of two positions, as illustrated in Figure 5 if wfll 
30 be seen that considerable latitude of control is 
possible. Screw 4 assures security of adjust- 
ment. If should be noted that the r]ative loca- 
tions of pivot pins 21, spring hook 24 and spring 
tension plate 41 are such that as arm 11 is raised 
35 fo the position shown in Figure 3 spring 31 will 
act fo maintain the arm in position with sur- 
faces 22 and 22' in contact. 
For securing arm II in its downward position 
and for rendering if immovable, as suggested 
40 above, the anchorage post GI is provided, located 
upon motor board 19. The female hall 62 of a 
friction snap-fastener 65 is aflixed to the upper 
surface of post 81 and the mating male hall 63 
is secured to the under side of transducer unit 
5 13. The two parts of the fastener 85 may thus 
be engaged to ri.gidly secure arm I I fo post 61 
during transporting for example. 
It should thus be apparent that we have pro- 
vided a tone arm which accomplishes the object 
50 initially set forth. The above embodiments 
should be considered as being illustrative only 
as obviously many changes may be ruade therein 
vithout departing from the spirit of the inven- 
tion. Reference shou]d therefore be had fo the 
55 appended claires in determining the scope of the 
invention. 
What we claire is: 
1. In atone arm the combination of a vertical 
pintle, means mounting said pintle for free ro- 
60 ration about ifs vertical axis, an elongated sup- 
port carrying a stylus adjacent ifs forward end 
and having spaced downward extending flanges 
adjacent ifs opposite end, a mounting plate car- 
ried by said pintle and having a downwardly 
65 turned forward end and an upward turned op- 
posite end, a U-shaped strap secured fo said 
downwardly turned end of said mounting plate 
and having rearwardly disposed arms flexible 
laterally, pintle pins projecting laterally outward 
70 from the rear end portions of said arms, recesses 
in the inner surfaces of said flanges fo receive 
said pins, and horizontally disposed resilient ten- 
sioning means interconnecting said upward 
turned end of said plate and an intermediate por- 
7 tion of said elongated support. 
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. A sçiucture aeeording te elatm 1 furçher in- 
eludlngrïehs for manually adJusting the initial 
tension of:said resilient tensioning means, and 
guide ses upon the said inner surfaces con- 
tiguous id recesses for facilitating entry of. 
said pins int Said recesses. 
3. ApPartus for pivotally mounting an elon- 
gated ton.arm comprising in combination a ver- 
tically disPosed member mounted for rotation, 
about a ertical axis, a resilient rubber membef 10 
securely bonded to said member, a plate parr 
tially imbedded in and carried by said rubbe 
member, means pivotally mounting said arm on 

6 
te be alternaçively applied over said lug, and 
leasable means te secure aid plate with respecg 
fO said lug. : 
. 5. In a tene arm mounted at one end for piv- 
oral movement abou horizontal axis, means te 
ary and indicate the .unsupported weight of the 
oppostte end of said arm comprising a resilient 
tensioning member connècted to said arm and 
tending fo bias said arm in upward tilting 
Sition, and means to vai'Y in predetermined 
Crements the point of interconnection of said 
ensioning means with.said arm; said last men- 
_tioned means compriing a longitudinally ex- 

said plate for pivotal movement about a hori- " tendtng anchor platehang a laterally proJect- 
zontal axis, said plate being formed with an UPr i5 Ing anchor portion for said tensioning member, 
wardly turned rear end portion and a downwaroeb , a transverse lug on said arm, and transversely 
turned ront end portion, said last named me " .: disposed but longitudinaily spaced recesses in said 
comprising a rearwardly disposed yoke havï/ïg :' ' plate adapted to have.lternate engagement with 
it center :portion secured to said downwar:dÏy -« sald lug, the arrangÇmênt being such that said 
turned PortiOn and bearlng pintle pins on its as  .20. plate is reversible t :poSition said anchor por- 
for co-acti0n with bearing recesses in said elon- " tion either forwardly-or, rearwardly of said lug 
gated ,:,nd resilient tensioning means inb:"-, .... whereby a wide range 0f adJustments may be 
connected bëtween said arm and said upwaly, effected. " 

turned.,por,tin tending to bias said arm in up- 
wardly tilted position. 25 
4. Apparatus of the character described com- 
prising in combination an elongated channel- 
shaped arm and means adjacent one end of said 
arm to pivotally support said arm for rotation 
about vertieal and horizontal axes, adjustable re- 30 
stlient tensioning means housed within the chan- 
nel of said arm and interconnected between said 
arm and sald arm supporting means normally 
tending to bias said arm to upwardly tilted po- 
sition; and means to shift the location of the 35 
point of interconnection of said tensioning means 
with said arm whereby the resilient force exeted 
by said tensioning means may be varied Said 
shifting means comprising an anchoring plate 
for one end of said tensioning means,  trans- 4o 
verse lug on said arm, said plate having a Æerles 
of longittïdinally spaced transverse slots adapted 

,MAURICE M. PALO. 
F. WILLIAM SCHMID. 
REFERENCES CITED 
The following references are o record in the 
file o this ,patent: 
UNITED STATES PATENTS 

Number 
1,974,070 
2,069,136 
2,174,156 
2,254,732 
2,294,576 
2,331,122 
2,342,457 
2,363,655 
2,434,033 

Name Date 
Hibbard ........... Sept. 18, 1934 
Durand et al ....... Jan. 26, 1937 
Guedon ........... Sept. 26, 1939 
Dally __ ........... Sept. 2, 1941 
Schneider .......... Sept. 1, 1942 
Jones __ ............. Oct. 5, 1943 
Dally .............. Feb. 22, 1944 
Dally .............. Nov. 28, 1944 
Cain ............... Jan. 6, 1948 



